!

MIHICTEPCTBO OCBITH I HAYKH YKPATHHI

HAKA3
M. Kuis

£ 93 20 2/p N F3C

I1po 3aTBepKEHHS CTAHAAPTY
BHIL[O] OCBITH 3a CTIelianbHICTIO
123 «Komm'1oTepHa imxeHepiay
115 ApyToro (MaricTepchKoro)
piBHS BHILIOI OCBITH

Ha pukonannsa yactTus# moctoi ctarTi 10, migmysKTy 16 YacTHHHM rmepmoi cTarti
13 3akony Yxpainu «[Ipo Banly ocsiTy», mignyHkty 12 myHkTy 4 [TososKeHHS Ipo
MinictepcTBo OCBiTH i Hayku VYkpaiHH, 3aTBepiKeHOro mocranosoro KaGinery
Minictpis Ykpaiuu Bizx 16 xosths 2014 poxy Ne 630 3 ypaxysadusam MeTomuunmux
pexoMeHIallii Mmoo po3poOIeHHs CTaHIAPTIB BHIIOI OCBITH, 3aTBEP/DKEHAX HAKAZOM
MinicTepcTBa ocBiTH i Hayku YKpainu Bix Oldepsus 2016 poky Ne 600 (B penakmii
Haka3y MiHicTepcTBa ocBitH 1 Hayku Yxpaiuu Big 30 xsiths 2020 poky Ne 584),

HAKA3VIO:

1. BarBepuTH cTaHAapT BULIOT OCBiTH 3a crenianeHicTio 123 «Komm’roTepra
imkenepis» ramy3i 3HaHe 12 «[udopmaniiini TexHomorii» ansg  Apyroro
(MaricTepchKOro) piBHs BHILOL OCBITH, IO JOAAETHCA.

2. YCcTaHOBHTH, II0 CTAHAAPT BHIIIOI OCBITH, 3aTBEPIKCHAN IIyHKTOM 1 HBOro
Haka3y, BBOAUTECA B Hifo 3 2021/2022 nas9ansHOro pokKy.

3. KouTpons 3a BUKOHaHHSM [150OI'0 HaKa3y MOKJIACTH Ha 3acTymHHKa Midictpa
3 MUTaHbL €BpOTIECHKOI iHTerpalii BitpeHka A.

MisnicTp Cepriii ILIKAPJIET




3ATBEPI)KEHO
Haxkaz MinictepcTBa
OCBITH 1 HAYKH YKpaiHu

18.03.2021 p. Ne 330

CTAHJAPT BUIIIOI OCBITU YKPAIHN
Apyruii (MaricrepcbKuii) piBeHb

MaricrTp

I'AJ1Y3b 3HAHD 12 Indopmaniiini TexHo10riL

CHEHIAJIBHICTD 123 Komn’oTepHa iH:KeHepist

Buoaunna ogiyinne

MIHICTEPCTBO OCBITU 1 HAYKU YKPAIHU

Kuis
2021



I. IIpeamOyna
Crangapt BUINOI OCBITH YKpaiHu: Ipyruii (MariCTepChbKuil) piBeHb, rady3b 3HAHb
12 Tadopmaiitai TexHozorii, cneniaabHIcTh 123 Komm’roTepHa iHXeHepis.
3aTBEpIKEHO 1 BBEICHO B JIIF0 HaKa30M MiHICTEpCTBA OCBITH 1 HAYKU Y KpaiHHU Bij
18.03.2021 p. Ne 330.

Cranmapt po3poOJsieHO wieHaMu miakomicii 31 cremianbHocTi 123 KoM roTtepHa
imxeHepiss HaykoBo-metonuynoi kowmicii Ne8 3 iHopmamiiHUX TEXHOJOTIH,
aBTOMAaTH3allli Ta TEJICKOMYHIKAIlIi CEKTOPY BUIIOI ocBITU HaykoBo-MeTOAMYHOT paiu
MiHicTepcTBa OCBITU 1 HAYKU Y KpaiHU:

MeabHuk AHaTtoqiii OJiekciiioBHY - TOJIOBa MIAKOMICIi, JOKTOpP TEXHIYHHX
HayK, mnpodecop, 3aBimyBay Kadeapu eIEKTPOHHHX OOUYMCITIOBAIBHUX MAaIluH
HarmionansHoOro yHiBepcuteTy «JIbBiBChKa MOTITEXHIKAY

Cripenko Cepriii I'puropoBuu4 - 3acTylHUK TOJIOBU TIJIKOMICIi, JOKTOp
TEXHIYHUX HayK, mnpodecop, 3aBigyBad kadeapun OOYUCITIOBATHLHOI TEXHIKU
HanioHanbHOro TEXHIYHOrO YHIBepcUTeTy YKpaiHu «KUiBChKHI MOMITEXHIYHUN
1HCTUTYT iIMeHI Iropst CiKOpChKOTro».

CurtnikoB BaJjepiii CTenanoBuY - 4jeH NiAKOMICII, 3aCTYITHUK T'OJIOBH KOMICIi
HaykoBo-meTonnyna komiciss 8 3 1H(QOpMaLIMHUX TEXHOJOTIHA, aBTOMaTu3allii Ta
TEJIEKOMYHIKalllif, JOKTOp TEXHIYHMX HayK, mpodecop, 3aBiayBau Kadenpu
KOMIT 10TepHUX cucteM O1eChbKOro HaI[lOHAJIBHOTO MOITEXHIYHOTO YHIBEPCUTETY.

Kynin Aunapiii IBanoBMY - uneH mijakomicii, mpodecop, 3aBimyBau kadenpu
KOMIT IOTEPHUX CHCTEM Ta Mepex KpuBOpPI3bKOro HAIIIOHAILHOTO YHIBEPCUTETY.

Ioropinuii Cepriii [leM’siHOBHY - 4iI€H MIAKOMICIi, JOKTOp TEXHIYHHX HayK,
npodecop, 3aBigyBad kadeapu KOMITIIOTEPHOI 1HXKeHepil (pakynbreTy pamiodi3ukw,
CJIGKTPOHIKM Ta KOMIT IOTEpHUX cUCTeM KHiBCHKOr0 HAaIllOHAJIBHOTO YHIBEPCHUTETY
imeni Tapaca IlleBuenka.

Xapuenko B’sueciiaB CepriiloBu4 - 4jieH MiAKOMICIi, JOKTOp TEXHIYHUX HayK,
npodecop, 3aBiayBau KadeApu KOMITIOTEPHHUX CHUCTEM Ta Mepexx HarioHaabHOro
aepokocMiyHOro yHiBepcutery iMeHi M.E. JKykoBcbkoro «XapkiBCbKHIl aBialliitHUN
THCTUTYT».

CrangapT po3IJIIHYTO Ta CXBaJIEHO Ha 3aciJlaHH1 MIIKOMICIT 31 crierianbHocTi 123
Komm’rotepna imxkenepiss HaykoBo-meromamunoi komicii Ne 8 3 iHQopMamiifHuX
TEXHOJIOT1M, aBTOMaTM3allii Ta TeleKoMyHikalii HaykoBo-meTonuuHoi paau
MinictepcTBa ocBiTU 1 Hayku Ykpainu 5.10.2017 p. mpotokomn Ne 7.

CranmapT po3MNIIHYTO Ha 3aciJaHHl CEKTOpYy BHUIIOI OcBiTM HaykoBo-meTomuuHOi
pamu MinictepcTBa ocBiTy 1 Hayku Ykpainu Bif 27.02.2018p. mporokon Ne 20.

®daxoBy eKCIEepTU3Y MPOBOIUIM:
A3zapoB Onexkciii JIMUTpOBUY, TUPEKTOP IHCTUTYTY 1H(GOPMAIIHHUX TEXHOJOTIN

Ta KOMII IOTEPHOI 1HXeHepii BiHHUIBKOro HAIllOHAIBHOTO TEXHIYHOTO YHIBEPCHUTETY,
JIOKTOP TEXHIYHUX HayK, mpodecop.



KpuByns  T'ennaniii  ®emopoBuy, mnpodecop kabeapu  aBTOMATH3AIl]
IPOCKTYBAHHS OOYHCIIOBAIBHOI TEXHIKA XapKIBCHKOTO HAI[IOHAILHOTO YHIBEPCHUTETY
PaiioeNeKTPOHIKH, TOKTOP TEXHIYHUX HAYK, Mpodecop.

[TomopoBa Okcana BiktopiBHa, mpodecop kadenpu KOMIT IOTEpHOI 1HXKEHepIi Ta
CHUCTEMHOTO MPOTpaMyBaHHsA XMEJIbHUIBKOTO HAIIOHATBHOTO YHIBEPCHUTETY, JOKTOP
TEXHIYHUX HayK, npodecop.

MeroauuHy ekcrepTu3y NpOBOINIIN:

KamamnikoBa Csitiana AHApiiBHA, JOKTOP TMEAAaroriyHuX Hayk, mpodecop,
mupextop [HcTuTyTy Bumoi ocsitu HATIH Vkpainu;

Tananosa JKannera BacuiiBHa, JOKTOp IMeMaroriyHUX HayK, TOIEHT, CTapIIUAN
HAYKOBUH CHIIBPOOITHUK, MEHEDKEp 3 aHAMTHYHOT poboTn Harionansnoro Epazmyc+
odicy B YkpaiHi.

Cranpapt posrisnyTo denepariiero poOOTOAABIIB Y KpaiHHU.

CranmapT pO3TJSHYTO MICHsI HAJIXOJKEHHS BCIX 3ayBaK€Hb Ta MPOMO3UIIIN Ta
CXBaJIeHO Ha 3acifaHHl migkomicii 31 cnemiagbHOcTi 123 Komm’roTepHa iHXKeHepis
HaykoBo-meTonnunoi komicii Ne§ 3 iHdopmalriifHuX TEXHOJIOT1H, aBTOMaTH3aIlli Ta
TeJeKoMYyHikaiii HaykoBo-MeToauuHo1 paau MiHicTepcTBa OCBITH 1 HAyKH Y KpaiHH.

Cragmapt moro/pkeHo HallioHaJlbHMM areHTCTBOM 13 3a0€3IeUeHHs SIKOCTI
BUIIO1 OCBITH (1poTokoi Big 23.02.2021 p. Ne 3).



I1 3aranbHa xapakTepucTHKA

PiBeHnn
OCBITH

BHIIO1

Hpyruii (MaricrepchbKuii) piBEHb

Cryninb BUIIOL
ocBiTH

Marictp

I'any3b 3HaHDb

12 Inopmarriitai TexHOIOTi

Cuenianbhicts |123 KoMmm’toTepHa iHXeHEpis
d®opmu JlenHa, 3a04uHa, BeUipHs, TUCTaHIIIHA, TyalbHA
3100y TTS
OCBiTH
OcaiTHA MaricTp 3 KOMI'IOTEpHOI 1HXKEHepIi 3a creuiani3anieo (3a3HauyuTi
kBaJi(ikanisi  |Ha3By cremianizailii 3a HAsIBHOCT1)
Kpaaidgikanis B|Ctymninp BUIoi ocBiTU-Marictp
JTUILJIOMI CrnemiansHicTh - 123 Komm’toTepHa iHXeHepis
Cremianizariisi — (3a3HaYUTH HA3BY CIIEIiali3ailii 3a HasBHOCT1)
Onuc 00'exkTamu npodeciiiHOl TiAJIBLHOCTI MATriCTPIB €:
npeaMeTHOI - TPOTPaMHO-TEXHIYHI 3aCO00M KOMIT'IOTEPIB Ta KOMIT FOTEPHUX
obJiacri CHCTEM, JIOKAJIbHUX, TTI00ATbHUX KOMITIOTEPHUX MEPEX Ta MEpexi

IT-
X

InTepuer, kiOepdizuuHUX
1H(pacTpyKTyp, 1HTEepdeiicu
KOMITOHEHTIB.

- TIPOLIECH, TEXHOJIOT11, METOU, CIIOCOOU, THCTPYMEHTAJIbHI 3aC00HU
Ta CHCTEeMH JUIA  JIOCHDKCHHS,  aBTOMAaTH30BAaHOTO  Ta
aBTOMATUYHOIO TIPOEKTYBAaHHS; HaJaro/pKeHHs, BUPOOHMIITBA U
eKcIuTyaTarii IPOrpaMHO-TEXHIYHUX 3aco0iB, IIPOEKTHA
JOKYMEHTAIlisl, CTaHAapTH, NpPOLEAypd Ta 3aco0M MIATPUMKHU
KEepyBaHHS iX )KUTTEBUM ITUKIIOM.

- cmocoOW TIOJaHHs, OTPUMaHHA, 30epiraHHs, TMepeaaBaHHS,
OTIPAIIOBAHHS Ta 3aXHCTY 1H(POpPMAIIl B KOMIT FOTEpi, MaTeMaTHYHI
Mozenl  OOYHMCIIOBAJIBHUX  MPOLECIB, TEXHOJOTIl BHKOHAHHS
OOYHMCIICHh, B TOMY YHCJI BUCOKONPOIYKTUBHUX, IapajciIbHUX,
PO3MOITIEHUX, MOOUIBLHUX, BE0-0a30BaHUMX Ta XMapHUX, 3€JICHUX
(eHeproedexTuBHUX), O€3MEUHUX, ABTOHOMHHUX, AaJaNTUBHUX,
IHTEJNEKTYyaJIbHUX, PO3YMHHMX TOLIO, apXITEKTypa Ta oOpraHizaiis
(GyHKILIOHYBaHHS BIAMOBITHUX MPOrPaMHO-TEXHIYHUX 3aCO01B.
IisisMyn HABYaHHSA € TIAToTOBKA (haxiBIliB, 3JaTHUX PO3B’A3yBaTU
CKJIaJIHI 3aJadl JIOCTITHUIIBKOTO Ta 1HHOBAIIHHOTO XapakTepy B
cdepl KOMIT IOTEpHOT 1HXKEHEePIi.

TeopernuHuii 3MicT mMpeaMeTHOI 00JIaCTI CTAHOBIATH MOHSTTA,
KOHIICTIIIi, MPUHITUIINA JOCIIKEHHS, MPOSKTYBaHHs, BUPOOHHUIITBA,
BUKOPUCTAHHS Ta 00CITyrOBYBaHHS KOMIT FOTEPIB Ta KOMIT FOTEPHHUX
CHCTEM, KOMITIOTEpPHUX MEpexk, KibephizuuHux cuctem, IHTepHeTY
peueit, [T-iHppacTpyKTyp.

MeToau, METOAMKHU TAa TEXHOJIOTII: METOAM JOCIIII)KEHHS ITPOIIECIB
B KOMIT' FOTEPHHUX CHCTEMax Ta MepekaxX, METOAM aBTOMAaTH30BaHOTO

CHCTEM,
Ta

InTepnery peuen,
MPOTOKOJIM  B3a€EMOJIIT




MPOCKTYBaHHS Ta BHUPOOHUIITBA MPOTPAMHO-TEXHIYHUX 3ac00iB
KOMIT'FOTEPHUX CHCTEM Ta MEpeX, Ta iX KOMIIOHEHTIB, METOJIU
MaTE€MaTUYHOr0 Ta KOMII FOTEPHOIO MOJENIOBaHHSA, 1H(OpMaiiHi
TEXHOJIOT1i, TEXHOJIOT1i MPOrpamMyBaHHSL.

IncrpymMenTH Ta  00JaAHAHHSI: TIporpaMHe  3a0e3MedeHHS,
IHCTpYMEHTaJIbHI 3aCO0M 1 KOMIT'IOTEPHY TEXHIKY, KOHTPOJBHO-
BUMIPIOBAJIbHI MPUJIAIM, TPOrPAMHO-TEXHIYHI 3aCO0M aBTOMAaTH3allii
Ta  CHCTEMH  aBTOMAaTW3allli  MPOEKTYBAaHHS,  BUPOOHUIITBA,
eKCIUTyaTallii, KOHTPOJIIO, MOHITOPHUHTY, MEPEKHi, MOOUIbHI, XMapHI
TEXHOJIOT1] TOIIIO.

AxanemMiuni BunyckHukd MarmTh TPaBO MPOJOBXKHUTH HABYAHHS HA TPETHOMY
npasa (OCBITHRO-HAYKOBOMY) PiBHI BHINOI OCBITH Ta HAOyBaTH J0OJIaTKOBI
BHNIYCKHHMKIB  |KBamidikarlii B CHCTEMI OCBITH JOPOCIIHX.

IIpaueBaamrys |[IpoexkTHa, BUpOOHMYA, TEXHOJIOTIYHA, YIPABIIHCbKA, HAYKOBO-
aHHSA TOCIIITHA; IHHOBAI[IHA, BHUKJIaJallbKa, EKCIIepTHA Ta
BUINIYCKHHMKIB | KOHCYJIbTaTUBHA JIISUIBHICTB Y chepl KOMI IOTEPHOI 1HXKEHEPIi.

IIT Bumoru n0 piBHS OCBiTH 0Ci0, fIKi MOKYTh PO3MOYATH HABYAHHSA 32
OCBITHIMM NPOrpaMaMH BiINIOBIIHOI CIIENiAJbHOCTI, TA iX Pe3yJIbTATIB HABYAHHS

Jns  3700yTTSS  OCBITHBROTO  PIBHA  «Marictp» 31 CHEIiadbHOCTI
123 «Komm’roTepHa iHxeHepis» rany3i 3HaHb 12 «IHdopmariiitHi TEXHOJIOTI» MOXKYTh
BCTYIIaTH 0COOH, 5IK1 3700YJIM OCBITHIN PiBEHb «OaKanaBpy.

[Iporpama (haxoBux BCTyHMHUX BUIPOOYBaHb il 0Ci0, 10 3100y nonepeHii
PIBEHb BUILOI OCBITH 3a IHIIMMHU CHELIaIbHOCTSIMHU MOBUHHA MepeadadaTtu MepeBIpKy
HAaOyTTd O0CO0O0K KOMIIETEHTHOCTEH Ta pe3yibTaTiB HaBYaHHS, 110 BH3HAYEH1
CTaHAAPTOM BHILOI OCBITH 31 cnemiaibHOCTI 123 «Komm’toTepHa iHXeHepis» ISt
nepioro (6akanaBpcbKOTo) piBHS BUILIOI OCBITH.

IV Ob6csar xpeautiB €KTC, HeoOXimnmii ajsi 3100yTTH BiANOBiIHOIO
CTYNeHS BHIIOI OCBIiTH

OO6csr ocBiTHBRO-TIpOdeciitHoi mporpamu Marictpa ctaHoBuTh 90 kpeautie EKTC.

OO0csT OCBITHBO-HAYKOBOI mporpamu marictpa craHoBuTh 120 kpenutiB €KTC, y
TOMY YHCI OOCST JOCHITHUIBKOI (HAYKOBOi) KOMIIOHEHTH HE MeEHIe 36 KpeauTiB
€KTC.

Jlnst nmpakTrky Mae 0yt BijeeneHo He meHi 10 kpenutis EKTC.

MinimyMm 35% o00csTy OCBITHBOI MporpamMu Mae OyTH CHPSIMOBAHO JUIsl 3A00YTTS
3arajJibHUX Ta crhemiaibHuX ((paxoBUX) KOMIIETEHTHOCTEH 3a CHEeliabHICTIO,
Br3HaYeHNX CTaHIapTOM BHIIIOI OCBITH.

3aknaa BMINOI OCBITM Mae IMpaBO BU3HATU Ta mepesapaxyBatu kpeautu €KTC,
OTpMMaHI 3a TIONEPEJHBOI0 OCBITHHOIO MPOTpaMOI0  MIATOTOBKM  Maricrpa
(cmerriaicra) 3a IHIIOK CreliaibHICTI0. MakcumansHuid o0car kpeautiB EKTC, mo
MOXKe OyTH Tepe3apaxOBaHHI, HE Mae MepeBuIlyBaTu 25 % BiJ 3arajibHOr0 00CsTy
OCBITHBOT MPOTPAMHU.




V Ilepesik KOMIIETEHTHOCTEN BUILyCKHUKA

InTerpajnbua
KOMIIETEHTHICTh

3/1aTHICTh PO3B’SI3yBaTU CKJIAJHI 3a7adyl 1 MpoOjieMu B raiysi
KOMIT'IOTEpHOI 1HXeHepii abo y mpoleci HaBYaHHA, IO
nepegdavyae MPOBENECHHS JIOCHIIKEHb Ta/abo 3aiiCHEeHHS
1HHOBAIII} Ta XapaKTEePU3YEThCSI HEBU3HAYEHICTIO YMOB 1 BUMOT.

3arajapHi
KOMIIETEHTHOCTI

3K1. 3paTHicTh 10 ajganTalii Ta aii B HOBIM CUTYaIIii.

3K2. 3pgatHicTh 10 aOCTpaKTHOTO MHUCJEHHS, aHaiuizy 1
CUHTE3Y.

3K3. 3paTHICThP TPOBOJUTH JOCTIKESHHS Ha BIIMOBIIHOMY
piBHI.

3K4. 3parHicTh [0 MOHIYKYy, OOpOOJIEHHS Ta aHam3y
iHbOpMaIlii 3 pI3HUX JKEepe.

3KS5. 3nartHicTh reHepyBaTH HOBI 1]1€i (KPEaTUBHICTb).

3K6. 3n1aTHICTb BUSBJISTH, CTABUTH Ta BUPILILYBATH IPOOIEMHU.
3K7. 3patHicTh npuiiMaTy OOTPYHTOBAHI PILLICHHS.

3K8. 3naTHICTh COIKYBATHUCS 1HO36MHOIO MOBOIO.

CrneniajanHui
(paxosi,
NnpeaMeTHI)
KOMIIETEHTHOCTI

CKI1. 3matHicTh 10 BHM3HAUCHHSI TEXHIYHUX XapaKTEPUCTHK,
KOHCTPYKTHUBHUX OCOOJIMBOCTEM, 3aCTOCYBAaHHS 1 €KCIUTyaTarlii
MPOrpaMHUX, MPOrPAMHO-TEXHIYHUX 3ac00iB, KOMIT IOTEPHUX
CUCTEM Ta MEPEXK PI3HOTO MPU3HAUCHHS.

CK2. 3paTHiCT, pO3pOOJIATH aANTOPUTMIYHE Ta MPOrpPaMHE
3a0e3MeyeH s, KOMIIOHEHTH KOMIT IOTEPHUX CHUCTEM Ta MEPEX,
[atepHeTr AonatkiB, KiOep(i3MUHUX CUCTEM 3 BUKOPHCTAHHSIM
CyYaCHHUX METOJIB 1 MOB NIpPOrpaMyBaHHs, a TaKOX 3aco0iB 1
CHCTEM aBTOMATH3AaIlil IPOEKTyBaHHS.

CK3. 3paTHICTh MPOEKTYBATH KOMIT IOTEPHI CUCTEMHU Ta MEPEXKI
3 ypaxyBaHHSM IlJIeH, OOMEKEeHb, TEXHIYHUX, EKOHOMIUHHUX Ta
NIPaBOBUX ACTICKTIB.

CK4. 3narnicte  OyayBaTh Ta  JOCHDKYBaTH — MOJEINI
KOMIT IOTEPHUX CHCTEM Ta MEPEXK.

CKS5. 3patHicTs OynyBaTH  apXiTeKTypy Ta CTBOPIOBATH
CHUCTEMHE 1 MIPUKIIA/IHE pOorpaMHe 3a0e3MeUeHHS
KOMIT' FOTEpPHUX CHCTEM Ta MEPEX.

CK6. 3naTHICTh BHUKOPHCTOBYBaTH Ta BIIPOBAHKyBaTH HOBI
TEXHOJIOT1I, BKJIIOYAIOYH TEXHOJOTIl pPO3yMHHX, MOOUIbHUX,
3eJIeHUX 1 0e3MeYHuX 00YHCIIeHb, OpaTh y4yacTh B MOJEpHI3allil
Ta PEKOHCTPYKIIi KOMITIOTEPHHX CHCTEM Ta  MEpEeK,
PI3HOMAaHITHUX BOYJIOBaHUX 1 PO3MOAUIEHUX JTOAATKIB, 30KpeMa
3 METOIO MiJIBUILIEHHS X €(EeKTUBHOCTI.

CK7. 3matHicTh  JOCHIKYBaTH, pO3pOOJSATH Ta OOUpaTH
TEXHOJIOT1i CTBOPEHHS BEJTUKHUX 1 HAJBEIUKUX CHCTEM.

CKS8. 3paTHicTh 3a0e3neuyBaTH SIKICTh IMPOJIYKTIB 1 CEPBICIB
1H(MOpPMAIIHHUX TEXHOJIOTIH Ha MPOTSA31 X KUTTEBOTO ITUKITY.
CK9. 3patHicTh IIPEACTABIIATH pe3yJibTaTu BJIACHUX
JIOCIIKEHBb Ta/a00 po3po0O0K Y BUTIIAI Mpe3eHTaIliil, HAYKOBO-




TEXHIYHUX 3BITIB, CTAaTell 1 JOMOBIAEH Ha HAYKOBO-TEXHIYHHX

KOH(EPEHIIISX.
CK10.3gaTHicTh 11eHTU(IKYBaTH, Kiacu(dikyBaTd  Ta
ONMUCYBAaTH poOoTy MPOrpaMHO-TEXHIYHUX 3aco0iB,

KOMIT FOTEPHUX CUCTEM, MEPEK Ta iXHIX KOMIIOHECHTIB;

CKl11.3gatHicTh oOupaTH e(dEeKTHBHI METOAU PO3B’sA3yBaHHS
CKJIAQIHUX  3a/lad  KOMIT'IOTEPHOI  1HXEHEpil, KPUTUYHO
OLIIHIOBaTH OTPUMAaHI pe3yJIbTaTH Ta apryMEHTYBATHU MPUHHATI

pIIIEHHS.
JlonaTtkoBo AJ1s1 CK12. 3MaTHICT, BUKOPHUCTOBYBATH METOJW  aHaII3y,
OCBITHBO- imeHTudikamii ¥ CHUHTE3y KOMIT IOTEPHUX CHCTEM Ta MEpexX,
HAYKOBHX kibephizmuanx cucrteM, 3aco0iB I[Htepuery peueir Ta IT-
nporpam 1HPPACTPYKTYP.

VI HopMaruBHMH 3MiCT NIATOTOBKHM 3100yBadiB BHIIOI OCBITH,
chopmyIbOBaAHMI y TEPMiHAX Pe3y/IbTATIB HABYAHHS

PesyabTaTn
HABYAHHS

PH1. 3acrocoByBaTu 3aranbHi MiX0U MI3HAHHS, METOIM MAaTEMATHKH,
MPUPOJHUYMX Ta 1THXXEHEPHUX HAyK JO PO3B’S3aHHS CKJIQJHMUX 3a]ad
KOMIT FOT€pHOT 1HXKEHEPIi.

PH2. 3naxoauTtn HEoOXiIHI JIaHi, aHAI3yBAaTH Ta OILIHIOBATH iX.

PH3. byayBatu Ta mocmiKyBaTH MOJETi KOMIT IOTEPHUX CHCTEM 1
MEpEX, OI[IHIOBATH 1X aJIeKBaTHICTh, BU3HAYATH MEX1 3aCTOCOBHOCTI.
PH4. 3acrocoByBaTu chemiani3oBaHl KOHUENTyaJbHI 3HaHHS, MIO
BKJIIOYAIOTh CYy4YacHI HAayKoBl 3100yTKM Yy cdepi KOMI IOTEPHOI
1HKeHepii, HeOoOXiTHI s MPOQEeciiHOl MIsUIbHOCTI, OPUTTHAIBHOIO
MUCJICHHS Ta TIPOBEICHHS JOCTIIKEHb, KPUTUYHOTO OCMHCIICHHS
npo6sieM 1HGOpPMAaIIMHUX TEXHOJIOTIM Ta Ha MEXI1 Tajly3eil 3HaHb.

PHS. Po3poGastu 1 peanizoByBaTH MPOEKTH y cdepi KoMmm rOTEpHOT
iHKeHepli Ta JOTHYHI 110 HEl MUKIUCHUIUIIHAPHI TPOEKTH 3
ypaxyBaHHSAM I1HXEHEPHHUX, COLIATbHUX, €KOHOMIYHUX, MPaBOBUX Ta
THIIINX aCIIeKTiB.

PH6. AmnanizyBatu mpoOnemaTuky, ineHTudikyBatu Tta (GOpMyTIOBATH
KOHKPETHI Mpo0JieMH, 10 NOTPeOYIOTh BUPIIIIEHHS, 00upaTn ePeKTUBHI
METO/H 1X BUPITIICHHS.

PH7. BupimyBaTu 3aiadi aHajizy Ta CHHTE3y KOMII FOTEPHHUX CHUCTEM
Ta MEPEX.

PHS. 3acrocoByBaru 3HAHHS TEXHIYHUX XapaKTEepUCTHK,
KOHCTPYKTHUBHUX OCOOJIMBOCTEN, MPU3HAYEHHS 1 MPaBUJI €KCIUTyaTalli
MPOrPaAMHO-TEXHIYHMX 3aC00iB KOMIT IOTEPHUX CHUCTEM Ta MEPEX IS
BUPIIICHHS CKJIAQJHUX 3a7a4 KOMII IOTEpHOT 1HXKEeHepii Ta JOTHYHHX
pooJIeM.

PH9. Po3pobasitu  mporpamue 3a0e3nedyeHHs i  BOyJOBaHUX 1
PO3MOJIIEHUX 3aCTOCYBaHb, MOOILTBHUX 1 TIOPUIHUX CUCTEM.
PH10.3niticHroBati  momryk iHdopMailii B PI3HUX JDKEpenax it
pO3B’si3aHHS  3a/lad  KOMIT IOTEpHOI  1HXKeHepii, aHami3yBaTH Ta




OIIIHIOBATH 1110 1H(OpMAIIiFO.

PHI11.[lpuiimatn epexTuUBHI pilIeHHS 3 MUTaHb PO3POOJICHHS,
BIIPOBA/DKCHHS Ta EKCIUTyaTalii KOMIT IOTEpHUX CHCTEM 1 Mepex,
aHai3yBaTU aJlbTEPHATHUBH, OLIHIOBATH PHU3UKH Ta IMOBIPHI HACIIJIKU
pIlIEeHb.

PH12.BibHO CHIUIKYBAaTUCh YCHO 1 MUCBMOBO YKPAiHCHKOIO MOBOIO Ta
OJHIEI0 3 1HO3EMHHMX MOB (AHTJIMCHKOIO, HIMEIBKOI, ITAMCHKOIO,
(dbpaHIly3bKOI0, 1CIAHCHKOIO) TIPH OOrOBOPEHHI MpOoQeCIMHUX MHUTaHb,
JOCJIIJDKEHB Ta 1HHOBAIIIHM B Tairy3i iHQOpMaIITHUX TEXHOJIOT1H.
PH13.3po3ymiso 1 HeIBO3HAYHO JOHOCHUTH BJIACHI 3HAHHS, BUCHOBKH Ta
apryMEeHTAIlll0 3 NHUTaHb 1HQOPMAIIMHUX TEXHOJIOTIM 1 JHOTHYHHX
MDKrajay3eBuX IMHUTaHb A0 (paxiBIliB 1 HedaxiBIiB, 30KpeMa 10 0cCi0, SAKi

HABYAIOTHCS.

J1o1aTKOBO AJ1s1 OCBITHbO-HAYKOBHMX IIPOrpam:

PH14 IlnanyBat 1 BHMKOHYBAaTH HAyKOB1 JOCHIDKEHHS B cdepi
KOMIT'IOTEpHOI  1H)XXeHepii, (QopMylIoBaTH 1 NEPEBIPATH TiNOTE3H,
oOMpaTH METOJMKM Ta I1HCTPYMEHTH, aHaJi3yBaTh pe3yjbTaTH,
OOIPYHTOBYBAaTH BUCHOBKH.

VII ®@opmu aTectanii 3100yBa4iB BUIIOI OCBITH

dopmu aTecramii

Arecrartis 3700yBayiB BUIINOI OCBITH 3IIACHIOETHCS y (opmi

3100yBayviB myOJIiYHOTO 3aXKUCTY KBamidiKariitHoi poOoTH.

BHIIIOI OCBIiTH

Bumoru no | Kpamidikamiitna podota Mae nependayaTu po3B’s3aHHS CKJIaJIHOL
kBaJipikamiifHoOl | 33724l KOMIT'IOTEPHOI 1HXEHepil, 1Mo MnoTpedye MNpPOBEACHHS
podoTu eKCIIEPUMEHTAIBHOTO YW  EMIIIPUYHOrO  JOCHIPKEHHS — abo

(32 HASIBHOCTI)

3I1MCHEHHS 1HHOBAL[I.

Kpanidikamiiitna pob6oTa HEe MOBHHHA MICTUTH aKaJeMidHOTO
miariaty, gabpukarii, panscudikarrii.

Kgamidikariiitna po6ora mae OyTu onpuiIroHeHa Ha OQiliitHOMY
caiTi 3aKkjady BHUINOI OCBITH abo Horo miapo3aiay, abo y
peno3uTapii 3aKiiary BUIIOI OCBITH.

OnpwirogHeHHs KBaTiBiIKAIIHHUX POOIT 3 0OMEKEHUM JOCTYIIOM
3I1HCHIOETHCS BIAMOBIIHO 10 BUMOT 3aKOHOIaBCTBA.

VIII Bumoru 10 CTBOpPEHHsI OCBITHIX IPOrpaM MiArOTOBKH 32 TraJy33Io
3HaHb a00 rpymno cnewiaJbHOCTeH MINKAUCHMILUIIHAPDHUX OCBITHHO-HAYKOBHMX

nporpam

JUiss  MDKIUCHUIUTIHAPHUX — OCBITHHO-HAYKOBUX TMpOTpaM Jijisi  3a3HAuYeHHS
crietiasibHOCT1 123 «Komm’roTepHa 1HXKEHepis» B OCBITHIM KBamidikaliii HeoOX1THO
3a0e3MeunT ONaHyBaHHS 3/100yBayaMM JpYyroro (MariCTepchbKOro) piBHSA BHIIOT
ocBitu kommnerenTHocTsiMu CKO1-CK12 Ta pesynbraramu Hapuannss PHO1-PH14.
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IX. Bumoru npogeciiiHux cTaHaapTiB y pa3i iX HAABHOCTI

IToBHa Ha3Ba Ta pekBi3uTH BianoBigHoro | Ilpodeciitni crannapTi BIACYTHI
[TpodeciitHoro cranaapTy

Oco6nuBocTi CTanmapTy BHILOI OCBITH,
noB’s3aH1 3 HasiBHICTIO [Ipodeciiinoro
CTaHAApTy

X. lonaTkoBi BUMOTIH /10 OpraHizamii 0OCBITHbOI0 Mpolecy /AJs1 OCBiTHIX mporpam
3 MiAroTOBKH (paxiBuiB 1J1s1 mpodeciii, 11 IKUX 3alIPOBAIKEHe 101ATKOBE
peryJiroBaHHS

JlonaTkoBe peryJiroBaHHsS HE 3alpOBaIKEHO

XI. TonaTkoBi BUMOI'M 10 CTPYKTYPH OCBIiTHIX porpamM, HeoOXiTHuX
JJISL Z0CTYNy 10 nmpogeciid, 1JIA AKUX 3aMPOBA/KeHe 104aTKOBE PeryJJI0BaHHA

HOJI&TKOBe PEryarOBaHHs HE 3alIpOBA/[’KCHO

XII. ITepeJsiik HOpMATUBHUX JOKYMEHTIB, HA SIKHX 0a3y€THCS CTAHAAPT
BHIIIOI OCBIiTH

3akon Yxkpainu Bix 01.07.2014 p. No 1556-VII «IIpo Bumy ocBiTy» [Pexum
noctymy: http://zakon5.rada.gov.ua/laws/show/2145-19];

3akon VYxkpainu Bix 05.09.2017 p. «IIpo ocBity» - [Pexum pocrymy:
http://zakon5.rada.gov.ua/laws/show/2145-19];

[ToctanoBa KabGinery MinictpiB Ykpainu «lIpo 3aTBep/uKeHHS NEpeiKy
rajgy3ed 3HaHb 1 CHEIIaJbHOCTEH, 32 SAKUMH 3JIHCHIOETHCS MIJATOTOBKA 3/100yBayiB
BUIOi OCBITH» Big 29.04.2015 p. Ne266 [Pexum JTOCTYIY:
http://zakon4.rada.gov.ua/laws/show/266-2015-m];

[ToctanoBa KabGinery MinictpiB Ykpainu «IIpo 3arBepmkenHs: HamionanbHoi
pamku  kBamidikamii»  Big  23.11.2011 p. Nel341  [Pexum  nmoctymy:
http://zakon4.rada.gov. ua/laws/show/1341 -2011 -m];

Hamionanpauit kimacudikarop Ykpainu: «Knacudikamiss BUIIB €KOHOMIYHOI
nisteHOCTI JIK 009: 2010 [Peskxum moctymry: http://www.ukrstat.gov.ua/];

Hamionansauit xnacudikatop Ykpainu: «Kmacudikarop mpodeciiiy JIK 003:
20104K 003:2010 [Pexxum noctymy: http://www.dk003.com];

MeTtonnuHl pekoMeHAalii MoA0 po3po0JEHHS CTaHAAPTIB BHUILOI OCBITH.
3arBepxeHi Hakaz MinictepcTBa ocBiTH 1 Hayku Ykpainu Big 01.06.2017 p. Ne 600
(y penakuii Hakazy MiHicTepcTBa ocBiTH 1 Hayku Ykpainu Bijg 30.04.2020 p. No 584.
https://mon.gov.ua/storage/app/media/vyshcha/naukovo-metodychna rada/2020-
metod-rekomendacziyi.docx

Inmi pexkomeHa0BaHi JKepesia

CranmapTu Ta peKOMEHMAIil 00 3a0e3MeyYeHHsI SAKOCTI B €BpONEHChKOMY
IpOCTOPi BUIIO1 OCBITH (ESG) // URL:
https://ihed.org.ua/wp-content/uploads/2018/10/04 2016 ESG 2015.pdf.


http://www.dkQ03.com/
http://www.ukrstat.gov.ua/
http://zakon4.rada/
http://zakon5.rada.gov.ua/laws/show/2145-19
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EQF 2017  (€Bpometicbka  pamka  kBamidikamii) /  URL
https://ec.europa.eu/ploteus/sites/eac-eqf/files/en.pdf;
https://ec.europa.eu/ploteus/content/descriptors-page

QF EHEA 2018 (Pamka  kBamidikamiii  €I1BO) // URL
http://www.ehea.info/Upload/document/ministerial declarations/EHEAParis2018 Co
mmunique_AppendixIIl 952778.pdf

ISCED (Mixnaponna crannaptHa kinacudikauis ocsitu, MCKO) 2011 // URL :
http://uis.unesco.org/sites/default/files/documents/international-standard-classification-
of-education-isced-2011-en.pdf.

ISCED-F (Mixunapoana ctanaaptHa kinacudikarist ocsitu — ["amy3i, MCKO-I')
2013 // URL : http://uis.unesco.org/sites/default/files/documents/international-
standard-classification-of-education-fields-of-education-and-training-2013-detailed-
field-descriptions-2015-en.pdf

HamionanpHuit  OCBITHIM  TJocapiit: BuUIma ocBita [Pexum  gocrtymy:
https://www.tempus.org.ua/uk/vyshha-osvita-ta-bolonskyj-proces/informacijno-
analitychni-materialy/520-nacionalnij-osvitnij-glosarij-vishha-osvita.html];

Po3BuTOK cuctemMu 3a0€3MEUEHHS SIKOCTI BHUINOI OCBITH B YKpaiHi:
1H(pOopMaIIiHO-aHATII TUYHU I OIS [Pexxnm JOCTYILY:
https://erasmusplus.org.ua/korysna-informatsiia/korysni-materialy/category/3-
materialy-natsionalnoi-komandy-ekspertiv-shchodo-zaprovadzhennia-instrumentiv-
bolonskoho-protsesu.html?download=88:rozvytok-systemy-zabezpechennia-iakosti-
vyshchoi-osvity-ukrainy "P03BUTOK cucTeMH 3a0€3[EeUeHHS SKOCTI BHIINOi OCBITH B
Ykpaini: iHhopMaiiitHO-aHATITHYHUHN oruis'];

€Bporneiicbkka KpeauTHa TpaHchepHa HAKOMUYyBalibHAa cucTema:. J{oBigHUK
kopuctyBaua [Pexum moctymy: https://ec.europa.eu/assets/eac/education/ects/users-
guide/index_en.htm)].

Pamkesuy }0. M. bononcekuii mporec Ta HoBa mapagurMa BUIIOi OCBITH

[Pexum moctymy: https://www.twirpx.com/file/1862196/];

ITpoexT TUNING [Pexxum moctymy: http://www.unideusto.org/tuningeu/].

['enepanbHUl TUPEKTOP AUPEKTOPATY
¢dhaxoBoi NepeBUIIOI, BUILIOT OCBITH Oner ITAPOB


http://www.unideusto.Org/tuningeu/1
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IosicHIOBAJILHA 3alIMCKA

CrangapT BUILOT OCBITH MICTHTh BUMOTHU J0 OCBITHIX MPOTpaM MiArOTOBKH MAariCTpiB
3a cremianbHICcTIO 123 — KoM t1oTepHa 1HkeHepisi CTOCOBHO:
- o0cary kpenutiB €KTC, HeoOXxigHOro misi 3400yTTS OCBITHBOIO CTYIEHS
«marictpy 31 cnemiaibHocTi 123 — Komm’totepHa iHXeHepis;
- piBHS OCBITH 0ci0, SKI MOXYTh pO3MOYaTH HABYaHHS 3a BiAMOBITHOIO
OCBITHBOIO TTPOTPAMOI0, Ta PE3yIbTATIB iX HABYAHHS;
- nepesniky 000B’I3KOBUX KOMIIETEHTHOCTEH BUITYCKHHKA;
- HOPMaTHUBHOT'O 3MICTY HiArOTOBKU 3100yBauyiB BHUILOT OCBITH,
c(hOpMyJILOBAHOTO Y TEPMIHAX pe3yJIbTaTIB HABUYAHHS;
- dbopm aTecrariii 3100yBaviB BUIIOI OCBITH;
- BHUMOT JI0 CTBOPEHHSI MI>XKIUCLUIIIHAPHUX OCBITHBO-HAYKOBUX MPOTpaM;
Bumoru 10 KOMIETEHTHOCTEN Ta pe3ysIbTaTiB HaBYaHHS Y3TOMKEHI MK CO00I0
Ta BIJMOBIIAIOTH JeckpuntopaMm HaiioHanbHOT paMKy KBami(ikaiiii.
Tabnuis 1 neMoHCTpy€e BIAMOBIAHICT BU3HAYeHUX CTaHAApPTOM KOMIIETEHTHOCTEHN Ta
neckpuntopiB HPK, a TabGnaunsg 2 — BiANOBIAHICT, pe3yJbTaTiB HaBYaHHSA Ta
KOMIIETEHTHOCTEH. 3akjiaii BUIIOI OCBITMU MalOTh MPaBO BUKOPHUCTOBYBATH BJACHI
dbopmyroBaHHS crieriadbHuX ((paxoBUX) KOMIIETEHTHOCTEH 1 pe3ysIbTaTiB HaBYAHHS,
3a0e3Mneuyour Mpy 1bOMY, 00 CYKYIHICTh BUMOT OCBITHBOI MPOTPaMU MOBHICTIO
OXOILTIOBAJIa BC1 BUMOTHY CTaHIApPTy.
3aknan BUIIOI OCBITM CAaMOCTIMHO BH3HAYa€ TEPEJiK JUCIHIUIIH, MPAKTHK Ta
IHIMMX BHJIB HABYAJIBHOI JISUTBHOCTI, HEOOXITHWUW JJis HaOyTTS O3HAYCHUX
Crangaptrom komneteHTHocTel. HaBenenuit B CTanaapTi nepeik KOMIETEHTHOCTEH 1
pe3yibTaTiB HaBYaHHS HE € BUYEPHHUM. 3aKJaJyd BUIIOI OCBITU IpH (POpMyBaHHI
OCBITHIX MpOTpaM MOXYTh 3a3HauyaTh JOJATKOBI BUMOTH /10 KOMIETEHTHOCTEH 1
pe3ynbTaTiB HaBYaHHA. 3akjaj BUIIOI OCBITH Ma€ MPaBO 3alpoOBaHKyBaTH JOJATKOBI
dbopmu arecrarii 3100yBaviB BUIIOI OCBITH.



13

Tabnuusa 1.

MaTpuus BignoBiAHOCTIi BU3HaYeHuX CTaHOapTOM KOMNEeTeHTHocTen aeckpuntopam HPK

Knacudikauis

ABTOHOMIfA Ta

KOMMNEeTEeHTHOC 3HaHHA YMiHHA KomMmyHikauin AT e
Teun 3a HPK
IHTerpaana KOMneTeHI.I,iiI
3ul CremianizoBani | Yml CremnianizoBaHi yminHs/HaBudkn | K1 3po3ymine i| AB1 VYmpasninas pobounmu abo
KOHLIGHTyaJ'ILHi 3HaHHA, II0 pOBB’FBaHHH HpO6J’ICM, H€O6Xi,I[Hi JJIA | HCABO3HAYHC JAOHCCCHHA | HaBYAJIbHUMHU  IIPOLCCAMU, AK€

BKITIOYAIOTh Cy4acHi HAyKOBi

MPOBEJICHHS JIOCIIIPKEHb Ta/ab0 MPOBaKEHHS

BJIACHHUX 3HAHBb, BUCHOBKIB

CKJIIaIHUMH, HeH€p6H6a‘IYBaHI/IMH Ta

3000y TKH y cdepi | iIHHOBaLIHHOT AISIBHOCTI 3 METOK PO3BHTKY | Ta apryMeHTarii 10 | TOTpeOyIOTh HOBUX CTpaTeTiuHUX
npogeciiiHoi TisUTBHOCTI a00 | HOBUX 3HaHb Ta MPOLEAYD (daxiBiie 1 HedaxiBIlB, | MIXOIIB
ramy3i 3HaHb i € OCHOBOIO | YM2 3maTHICTP iHTerpyBaTH 3HaHHA Ta | 30KpeMa 1o oci0, ski | AB2 BinnmosimanpHICTE 32 BHECOK 110
TUTS OpPHUTIHAJIBHOTO | PO3B’S3YBaTH CKJIAIHI 334l y MHUPOKUX a00 | HABYAIOTHCA npodeciiHMX 3HaHbL 1 TMPAKTHKH
MUCJICHHS. Ta TPOBEACHHS | MYJIbTUAMCIUIUTIHAPHUX KOHTEKCTaX Ta/ab0  OIIHIOBAaHHSA  PE3yJIbTATiB
JOCIi)KEHb, KpuTuuHe | YM3 31aTHICTH PO3B’S3yBaTH MpoOIeMH Y JisUTBHOCTI KOMaH[ Ta KOJIEKTUBIB
OCMHUCIICHHA TIpo0jeM Vv | HOBUX a00 He3HalOMHX CepeloBHINAaX 3a AB3  3paTHICTF  TIPOJOBXKYBaTH
rTajy3i Ta Ha MeEXi Tamy3eil | HasBHOCTI HermoBHOI  abo  oOMexeHoi HaBYaHHS 3 BHCOKHM CTyIE€HEM
3HaHb iHpopmalii 3  ypaxyBaHHSIM  acIIEKTiB ABTOHOMI1
COIIaTIbHOI Ta €TUYHOI BiAIOBIAALHOCTI
3arasibHi KOMNETEeHTHOCTI

3K1 3ul

3K2 3nul

3K3 Ym2

3K4 K1

3K5 AB1

3K6 AB2

3K7 Ym3

3K8 K1

CneuianbHi (paxoBi) KOMNETEHTHOCTI

CK1 3ul Yul

CK2 3ul ym3

CK3 3ul Yul

CK4 3ul ym3

CK5 3ul ym2
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Knacudikauis

ABTOHOMIfA Ta

KOMMNEeTEeHTHOC 3HaHHA YMiHHA KomMmyHikauin AT e
Teun 3a HPK

CK6 Yml

CK?7 3nl Ym3

CK8 3ul Ym2

CK9 yml

CK10 K1 AB3

CK11 3ul ym2

CK12 3ul Ym3
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Tabnuus 2
MaTpuusa BignoBiaHOCTi BU3HaYeHux CTaHpapTOM pe3ysibTaTiB HaBYaHHSA Ta KOMNETEeHTHOCTen
KoMneTeHTHOCTI
NMporpamHi IHTerpanbH 3araJibHi KOMNEeTEeHTHOCTI CneuianbHi (dpaxoBi) KOMNETEHTHOCTI
pesynbTaTH a 3K[3K[3K[3K|3K[3K[3K|[3K|[CK|[CK|[CK|[CK|[CK|[CK|CK|CK|[CK|[CK [CK [CK
HaByaHHs | komnetentw |1 |2 |3 (4 |5 |6 |7 (8 |1 (2 |3 |4 |5 |6 (7 |8 |9 |10 |11 |12
ICTb
PH1 + + | + + | + + |+ | + | + +
PH2 + + | + + + |+ |+ |+ |+ |+ + | + | + +
PH3 + + + +
PH4 + + + | + | + + | + + |+ |+ |+ | +
PH5 + + + | + + |+ [+ | + + | + +
PH6 + + | + + |+ | + | + +
PH7 + + + + |+ |+ | + +
PH8 + + + | + + + |+ [+ |+ | + + +
PH9 + + | + + | + + |+ |+ | + + | + | +
PH10 + + | + | + + | + + | + + +
PH11 + + |+ |+ |+ | + + + |+ |+ |+ |+ |+ ]| + +
PH12 + + | + + + |+ |+ |+ |+ |+ ]| + +
PH13 + + + |+ | + | + +
PH14 + + |+ [+ | +
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